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Description 

This invention relates to AM, FM, TV, Radar etc., 
transmitters and the means for reducing the energy 
level of the undesired rf harmonics at theoutput of the 5 
transmitter. The invention is especially useful for high 
power transmission systems where the size and cost 
of conventional means for reducing the magnitude of 
the undesired rf harmonics can be substantial. 

Radio, Radar, Television and other wireless com- w 
munication and navigation systems must restrict their 
bandwidth so as to avoid interfering with other users 
of the radio spectrum. One mechanism for causing in- 
terference is by radiating rf harmonics i.e., bands of 
rf power centered at exact multiples of the desired 15 
radiated signal's frequency. For example, if an AM 
broadcast station is assigned a carrier frequency of 
660 kHz its 2nd harmonic will fall at 1 320 kHz and its 
3rd harmonic at 1980 kHz, etc. These harmonics can, 
if they are of sufficient magnitude, interfere with sta- 20 
tions which operate at, or close to, the frequency of 
the harmonics. 

Accordingly, regulatory agencies require stations 
to severely limit the radiated power of such harmon- 
ics. For example, the U.S. Federal Communications 25 
Commission requires all harmonics to be 43 + 10 log 
P decibels, but not more than 80 db, below P, the un- 
modulated carrier power of the station in watts. 

In order to achieve relatively high efficiency, high 
powered rf amplifiers use tubes or transistors biased 30 
to conduct current less than the full rf cycle. This non- 
linear operation produces significant levels of har- 
monics that must be greatly attenuated prior to reach- 
ing the associated antenna. The present invention 
provides means and methods for providing improved 35 
methods and means for providing attenuation of rf 
harmonics. 

The conventional prior art method of attenuating 
harmonics is to use a bandpass filter comprising 
tuned circuits which are tuned to the desired f requen- 40 
cy, generally, but not always, the fundamental fre- 
quency component. (Sometimes the final amplifier is 
used as a frequency multiplier, in which case the 
tuned circuit is tuned to the desired harmonic and the 
tuned circuit is used to attenuate the fundamental and 45 
the remaining undesired harmonics.) This arrange- 
ment is effective, however the amount of attenuation 
per tuned circuit section is limited because of a num- 
ber of reasons including; 

1) The higher the selectivity factor, Q, the higher 50 
the circulating current which increases the size 

and cost of the inductor and capacitor in the tuned 
circuit. 

2) The higher the selectivity factor, the greaterthe 
attenuation of the higher frequency sidebands of 55 
the modulated wave. 

3) The higher the selectivity factor, the lower the 
efficiency. Thus for a single tuned circuitfilterthe 



efficiency of the tuned circuit in passing the rf 
wave is: 

Efficiency = I - Qloaded 
Q unloaded 

where Q unloaded is the Q of the tuned circuit 
without the output load connected and Q loaded 
is the Q with the load connected. Typical values 
of Q unloaded are 200 to 800 and Q loaded 3 to 
1 5. If the Q loaded is 1 3 a typical class C amplifier 
will have a 2nd harmonic down only approximate- 
ly 30 db. For an unloaded Q of 260, approximately 
five % of the total power is wasted. 
Push-pull amplifiers are useful in reducing the 
level of even order harmonics, but such circuits have 
a tendency to be unstable and do not reduce odd or- 
der harmonics. 

Other circuits, such as Pi networks, are more ef- 
fective than simple tuned circuits, but the difference 
is not substantial enough to solve the problem. 

While there are and have been a number of prod- 
ucts in the marketplace that manually and or automat- 
ically null harmonics (for example distortion meters) 
no r.f. harmonics attenuator following the method and 
means as disclosed herein is known. It is noteworthy 
that the problem this invention treats was known 
since the very earliest days of radio engineering. Be- 
cause the subject invention can save approximately 
30% of manufacturing costs of high powered radio 
and TV transmitters, can substantially reduce the 
size of the overall transmitter, and can significantly 
reduce the amount of electric power consumed, the 
invention solves a long standing need and has sub- 
stantial utility. 

A characteristic advantage and feature of the 
present invention is that the attenuation of harmonics 
can be accomplished with higher efficiency than con- 
ventional prior art methods. Furthermore, the inven- 
tion can provide attenuation of undesired sideband 
components with substantially less attenuation of de- 
sired sideband components. 

Another advantage of the present invention is 
that the necessary mechanical and electrical compo- 
nents are substantially smaller than the components 
required for the conventional method. A further ad- 
vantage of the present invention is that the cost of the 
necessary equipment is substantially lower than of 
methods used heretofore. 

The invention is particularly suitable for attenuat- 
ing harmonics in AM, FM, TV and radar transmitters, 
i.e. virtually all high powered transmitters. 

The invention accomplishes the task of reducing 
the amplitude of undesired radio frequency (r.f.) har- 
monics by providing at least a second path, which in- 
cludes a power amplifier, for the undesired r.f. har- 
monics and causing the harmonics in the second path 
to have correct amplitude and phase to substantially 
cancel the undesired harmonics when they are com- 
bined with the main signal in the normal path. In a pre- 
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ferred embodiment of the invention, the second path 
also incorporates means for substantially attenuating 
the desired r.f. signal, generally the fundamental r.f. 
component 

The circuitry coupling the output of an high pow- 5 
ered final amplifier and the associated antenna has 
always been passive. Active circuits in such applica- 
tions would have been expensive and inefficient. 
Thus radio engineers throughout the world have con- 
sistently used passive circuits to couple power ampli- 10 
f iers to antennas. In the instant invention, one or more 
shunt paths are provided which, because they are 
only required to handle undesired components that 
typically have been reduced to 30 or 40 db below the 
desired main component, can be conditioned with ao 15 
tive circuits, of reasonable size, to helpf urther reduce 
their level. In other words, the feasibility of this new 
method is dependent on conditioning the wave gen- 
erated in the high powered amplifier so as to reduce 
the power of the undesired components to a small 20 
percentage of the desired output. If this processing 
was not performed, the power level of the undesired 
components would be too great to treat with active cir- 
cuitry and the technique would destroy the transmit- 
ter's overall efficiency. Furthermore, the system's ad- 25 
justments would be much more delicate. 

Thus, the invention is only practical if the attenu- 
ation provided by the main coupling circuit, between 
the final power amplifier and the antenna, is at least 
6 decibels (db) greater for the undesired rf harmonic 30 
components than the desired signal. 

Embodiments of the invention include manually 
adjusted phase and amplitude correction circuits in 
the second path as well as embodiments that incor- 
porate automatic phase and amplitude adjustments. 35 

Other features and advantages of the invention 
will be apparent from the following description and 
discussion of certain typical embodiments of the in- 
vention. 

FIG. 1 is a simplified Block Diagram of one em- 40 
bodiment of the invention incorporating manual ad- 
justments of the circuits for minimizing the level of un- 
desired harmonics. 

FIG. 2 is a simplified Block Diagram of another 
embodiment of the invention incorporating automatic 45 
minimization of the level of the undesired harmonics. 

FIG. 1 shows one embodiment of the invention 
where the output of vacuum tube 1 02 comprises a de- 
sired fundamental component and undesired r.f. har- 
monics. The plate voltage, which may include an au- so 
dio term for modulation purposes, is fed to the tube 
through choke, RFC 104. Coupling capacitor 106 cou- 
ples the r.f. wave to a Pi network comprising capacitor 
108, inductor 110 and capacitor 112. The Pi network, 
which provides a main path between the power am- 55 
plifier tube and the antenna, serves a number of pur- 
poses, including reducing the impedance level suit- 
able for operation of tube 102, to the load value con- 



nected to connector 114 and reducing the level of the 
harmonics present at the output of tube 102. While 
the Pi network reduces the level of the harmonics, 
causing the 2nd harmonic to be down in the order of 
40 db below the fundamental, it is generally neces- 
sary to further attenuate at least the first few harmon- 
ics. 

The output side of coupling capacitor 106 also 
feeds HPF (high pass filter) 116 which, assuming the 
desired output is the fundamental component and not 
a harmonic, substantially rejects the fundamental 
and passes the undesired harmonics. The harmonics 
that are above an acceptable level in the main or first 
path (the Pi network) are passed by bandpass filter 
118, 118', 118" etc. The isolated harmonics are then 
phase shifted by phase shifters 120, 120', etc so as 
to cause the selected harmonics, to be, when they 
reach the output terminal, 114, substantially 180 de- 
grees out of phase with each corresponding harmonic 
from the first path, i.e., through the Pi network. 

The output of the phase shifters are fed through 
power amplifiers 122, 122', etc with adjustable power 
outputs so that the power that passes through each 
harmonic coupler 124, 124' etc. is substantially equal 
to the power in each harmonic as passed through the 
Pi network path. This causes the harmonics to be 
greatly attenuated and allows active elements to be 
incorporated in special alternate paths for undesired 
harmonic components. Power amplifiers 122, 122' 
are of different power levels, i.e. generally the lower 
harmonic orders, 2nd or 3rd, require higher power ca- 
pability in the order of only 100 to 300 watts for a 
megawatt transmitter, while 4th or 5th order harmon- 
ics will require a few watts. Linear amplifiers are pre- 
ferred especially if the harmonics from the main path 
are amplitude modulated. 

In order to manually adjust the phase and ampli- 
tude of the harmonic component in the 2nd path it is 
convenient to provide a harmonic monitor 128 com- 
prising bandpass filter/amplifier 130, 130* etc detec- 
tor 132, 132' and meters 134, 134' eta Monitor 128 
is coupled to the output line via pick up loop 126. 

Although the circuitry discussed was designed 
for use of the invention for f u ndamental frequency op- 
eration, it will be apparent to those skilled in the art 
that by retuning filters 116 and 118 in FIG. 1 and 216 
and 218 in FIG. 2 and changing the Pi networks to fa- 
vor the desired harmonic allows operation of the cir- 
cuits as frequency multiplier. 

FIG. 2 shows an embodiment of the invention in- 
corporating one possible means for automatically ad- 
justing the phase and amplitude of the second path 
undesired harmonics so as to best minimize the en- 
ergy of the second harmonic term in the final trans- 
mitted signal. Other harmonics, of sufficient ampli- 
tude to require additional suppression, are treated in 
the same manner as shown for the 2nd harmonic. 

Tube 202, which in one application would be a 



5 



EP 0 330 774 B1 



6 



high power tube operating in a Class C mode, re- 
ceives it plate voltage through an RF choke 204. Cou- 
pling capacitor 206 blocks the d.c. voltage feed to the 
Pi coupling circuit comprising capacitors 208, 212 and 
inductor, 210, a circuit that passes the fundamental s 
component with little attenuation and greatly attenu- 
ates the rf harmonics. The Pi network in the main path 
also transforms the impedance of the load connected 
to output connector214, generally 50 ohms, to a high- 
er, more suitable impedance for the operation of tube 10 
202. 

Filter 216, which is also connected to the anode 
of vacuum tube 202 through capacitor 206, attenu- 
ates the fundamental component and feeds filters de- 
signed to pass the undesired harmonics that require 15 
additional attenuation beyond the attenuation provid- 
ed by the Pi network. 

Examining the operation of the means used to at- 
tenuate the 2nd harmonic component, the output of 
filter 216 includes the 2nd harmonic component 20 
which is passed by band pass filter 218. The output 
of filter 218 feeds phase shifter 220 which in turn feed 
variable gain amplifier 222 which then feeds power 
amplifier 224. Amplifier 224 is a linear amplifier that 
must amplify the 2nd harmonic component at a power 25 
level at the output of coupler 226 equal to the power 
level of the 2nd harmonic from the first path. Thus, the 
power produced by amplifier 224 must be high 
enough to accommodate the loss in coupling network 
226. Thus network 226 should be tuned to the 2nd 30 
harmonic so as to minimize loss but should have high 
enough output impedance at the fundamental fre- 
quency so as to avoid loading the desired output com- 
ponent One skilled in the applicable art will recognize 
there are a number of different designs available for 35 
network 226 including a T circuit with arms comprised 
of series tuned circuit and the junction of the arms 
connected to a parallel tuned circuit all circuits tuned 
to the 2nd harmonic. 

As was true of the corresponding circuits in FIG. 40 
1 , phase adjust circuit 220 and variable gain amplifier 
222 circuits cause the phase to be 180 degrees out 
of phase with the 2nd harmonic component from the 
main path (i.e., the Pi network path) and equal in am- 
plitude. If these conditions are closely achieved, the 45 
2nd harmonic component will be greatly attenuated. 

The adjustments are automatically made as fol- 
lows; a sample of the output connected to connector 
214 i.e., is divided by resistive divider 228 and 230. 
Bandpass filter 232, fed by the divider, selects the so 
2nd harmonic which is detected by detector 234 pro- 
ducing a dc voltage which is proportional to the 2nd 
harmonic output. The dc voltage is amplified by block 
236, which in turn feeds Dual ROM circuit 238. For 
correction to extremely low levels, it may be desirable 55 
to incorporate amplification means between filter 232 
and detector 234. 

Dual read only (ROM) Block 238, which may com- 



prise two ROMs determines, from the level of the de- 
tected 2nd harmonic, how much sweep voltage 
should be produced for searching for a null of the 2nd 
harmonic for the phase and amplitude correction of 
the 2nd harmonic. The necessary phase correction 
sensitivity information can be stored in one ROM and 
the information regarding the amplitude sensitivity in 
the second ROM. This information will allow the cir- 
cuits to "zero in" for the best null in the shortest period 
of time and once the circuit achieves the desired 
specification the circuit sweeps back and forth within 
very small margins. 

Thus when the circuit is first activated, the sys- 
tem will force the circuits to sweep over a large range 
as commanded by the large 2nd harmonic output 
present at the junction of resistors 228 and 230. The 
nulling adjustments are achieved as follows. First let 
us consider the phase adjust circuit. A low frequency 
square wave, say a 1 Hz square wave, is generated 
by block 240. The positive leading edge of the square 
wave is fed to Gate 1 (block 242) causing it to connect 
the output of attenuator 250 to the control lead of 
phase adjust circuit 220. The square wave at the out- 
put generator 240 is integrated by block 248 so as to 
produce a linearly increasing wave during the period 
gate 242 connects attenuator 250 to the phases ad- 
just circuit 220. When the phase adjust circuit 220 
causes the detected 2nd harmonic to go through a 
null ie., just as the level increases out of the null, null 
detector 260 switches the gate 1 off leaving the null 
voltage stored in capacitor 256. 

Similarly VGA 222, Gate 244, attenuator 254, in- 
tegrator 252 and phase inverter 246 cause the alter- 
nate period of the square wave to cause gate 2, 244 
to connect VGA 222 to attenuator 254 and produce a 
variation in amplitude of the 2nd harmonic from path 
2 to move through a null as detected by 260. This ac- 
tion occurs during the negative period of the square 
wave at the output of generator 240. When an ampli- 
tude null is achieved, the circuit operates to store the 
proper control voltage in capacitor 258. 

As the 2nd harmonic is increasingly attenuated 
the output of the attenuators 250 and 254 are reduced 
and the accuracy of the balance improves, causing 
further attenuation of the 2nd harmonic. 

In all cases, it is understood that the above- 
described arrangements are merely illustrative of the 
many possible specific embodiments which repre- 
sent applications of the present invention. Numerous 
and other varied arrangements can be readily de- 
vised in accordance with the principles of the present 
invention without departing from the spirit and scope 
of the invention. 



Claims 

1 . A system for reducing the power of any undesired 
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7. A system according to Claim 6 characterised by 
means (228,238,256) for automatic adjustment 
of said phase control means (220) to tend to 
cause the undesired component in the second 

5 path to reach said output terminal substantially 

1 80° out of phase with the corresponding compo- 
nent from the first path. 

8. A system according to Claim 7 characterised by 
10 means (228,238,258) for automatic adjustment 

of said amplifier means (222) to tend to cause the 
undesired component in the second path to reach 
said output terminals substantially equal in ampli- 
tude to the corresponding component from the 
15 first path. 

9. A system according to Claim 8 characterised in 
that said phase adjustment means and amplifier 
adjustment means (228,238,256,258) comprise: 

20 sample means (228,230) for sampling an 

output from said output terminal (214); 

filter means (232) for selecting a said un- 
desired component in said sample; 

a detector (234) to detect the output of the 
25 filter means; 

a null detector (260) connected to the out- 
put of said detector; 

gate means (242,244) to gate alternately 
the phase control means (220) and the adjust- 
30 able amplifier means (222); 



harmonically related component in a radio fre- 
quency (rf) power signal to be transmitted by a 
transmitter; 

characterised by: 

a first path for coupling the output of a 
power amplifier (102,202) to an output terminal 
(114,214), said first path passing said signal 
while attenuating the or each said undesired 
component by at least 6 db; 

a second path for selectively passing a 
said undesired component from said power am- 
plifier (102,202) to said output terminal 
(114,214); 

said second path including phase control 
means (120,220) and amplifier means (122,222) 
operable to cause the undesired component to 
reach said output terminal with a phase and am- 
plitude relative to the phase and amplitude of the 
corresponding component reaching said terminal 
from the first path to tend to reduce the power of 
the undesired component at said output terminal. 

2. A system according to Claim 1 characterised in 
that said phase control means (120,220) is oper- 
able to cause the undesired component to reach 
said output terminal (114,214) substantially 180° 
out of phase with the corresponding component 
from the first path, and said amplifier means 
(122,222) is operable to cause the undesired 
component to reach said output terminal substan- 
tially equal in amplitude to the corresponding 
component from the first path. 

3. A system according to Claim 1 or Claim 2 char- 
acterised by a plurality of said second paths each 35 
including filter means (118) to select a different 
said undesired harmonically related component 

4. A system according to any one of Claims 1 to 3 
characterised in that said signal to be transmitted 40 
is a fundamental component, and the or each 
said undesired component is a harmonic of said 
fundamental. 

5. A system according to any one of Claims 1 to 3 
characterised in that said signal to be transmitted 
is a harmonic component, and the undesired 
components are the fundamental component 
and another harmonic of said fundamental. 



means (238,248,250) to alter the level of a 
control voltage fed to the phase control means 
(220) to adjust the phase as an inverse function 
of the level of the detected undesired component; 

said gate means (242) gating off said con- 
trol voltage when said null detector (260) indi- 
cates a null; 

storage means (256) to store said gated 
off control voltage; 

means (238,252,254) to alter the level of a 
second control voltage fed to the adjustable am- 
plifier means (222) to adjust the amplitude as an 
inverse function of the level of the detected un- 
desired component; 



45 said gate means (244) gating off said sec- 

ond control voltage when said null detector (260) 
indicates a null; and 

second storage means (258) to store said 
gated off second control voltage. 

50 

10. A method for reducing power of any undesired 
harmonically related component in a radio fre- 
quency (rf) power signal to be transmitted by a 
transmitter, 
55 characterised by: 

coupling the output of a power amplifier 
along a first path to an output terminal, said first 
path passing said signal while attenuating the or 



A system according to any one of Claims 1 to 5 
characterised in that said phase control means 
(120,220) and said amplifier means (122,222) in 
the or each said second path are adjustable to 
permit minimization of the power of any said un- 
desired component in the signal to be transmit- 
ted. 
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each said undesired component by at least 6 db; 

selectively passing a said undesired com- 
ponent along a second path from said power am- 
plifier to said output terminal; and 

controlling the phase and the amplitude of s 
the undesired component in said second path to 
cause the undesired component to reach said 
output terminal with a phase and amplitude rela- 
tive to the phase and amplitude of the corre- 
sponding component reaching said terminal from 10 
the first path to tend to reduce the power of the 
undesired component at said output terminal. 

Pate ntansp ruche 15 

1. Anordnung zur Verminderung der Leistung von 
ungewunschten harmonischen Schwingungs- 
komponenten innerhalb eines Hochfrequenzlei- 
stungssignals, welche von einen Sender zur Ab- 20 
strahlung gelangt, gekennzeichnet durch 

- einen ersten Signalpfad zum Verbinden des 
Ausgangs eines Leistungsverstarkers 
(1 02,202) mit einer Ausgangsklemme (114, 
214), wobei dieser erste Signalpfad das ei- 25 
gentliche Signal hindurchlaRt, wahrend das 
oder die ungewunschten Frequenzkompo- 
nenten urn wenigstens 6 db bedampft wer- 

den sowie 

- einem zweiten Signalpfad zum selektiven 30 
Hindurchleiten des Oder der ungewunsch- 
ten Frequenzkomponenten des Leistungs- 
verstarkers (102,202) an die Ausgangs- 
klemme (114,214), wobei dieser zweite Si- 
gnalpfad Phasensteuereinheiten (120,220) 35 
sowie Verstarkereinheiten (122,222) auf- 
weist, mit welchen die der Ausgangsklem- 
me zugefuhrte ungewunschte Signalkorrv 
ponente sowohl phasen- wie auch 
amlplitudenmaRig in Bezug auf die Phase 40 
und Amplitude der uber den ersten Signal- 
pfad zugefuhrten Signals derart verandert 
wird, daft auf diese Weise die Leistung der 
ungewunschten Signalkomponente an der 
Ausgangsklemme reduzierbar ist 45 

2. Anordnung nach Anspruch 1, dadurch gekenn- 
zeichnet, daR die Phasensteuereinheit (120, 
220) derart ausgelegt ist, daft die der Ausgangs- 
klemme (114,214) zugefuhrte ungewunschte Si- so 
gnalkomponente phasenmaRig im wesentlichen 
180° gegenuber der entlang der ersten des er- 
sten Signalpfades gefuhrten Signalkomponente 
versetzt ist, wahrend die Verstarkereinheit 
(122,222) derart betrieben wird, daR die der Aus- 55 
gangsklemme zugefuhrte ungewunschte Signal- 
komponente amplitudenmaRig im wesentlichen 
gleich der entlang des ersten Signalpfades gelei- 



teten Signalkomponente ist 

3. Anordnung nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, daR eine Mehrzahl von zweiten 
Signalpfaden mitentsprechenden Filtereinheiten 
(118) vorgesehen ist, mit welchen unterschiedli- 
che ungewunschte harmonische Komponenten 
zur Auswahl gelangen. 

4. Anordnung nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, dad das zu ubertra- 
gende Signal die Grundkomponente ist, wahrend 
das oder die ungewunschten Signalkomponen- 
ten Harmonische der Grundkomponente sind. 

5. Anordnung nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, daR das zu ubertra- 
gende Signal eine harmonische Komponente ist, 
wahrend die ungewunschten Komponenten die 
Grundkomponente und andere Harmonische der 
Grundkomponente sind. 

6. Anordnung nach einem der Anspruche 1 bis 5, 
dadurch gekennzeichnet, daft die in den einzel- 
nen zweiten Signalpfaden angeordneten Pha- 
sensteuereinheiten (120,220) und Verstarkerein- 
heiten (122,222) einstellbar sind, urn auf diese 
Weise eine Minimisierung der Leistung der ver- 
schiedenen ungewunschten Frequenz-kompo- 
nenten innerhalb des zu ubertragenden Signals 
zu erreichen. 

7. Anordnung nach Anspruch 6, dadurch gekenn- 
zeichnet, daR Einheiten (228,238,256) zur auto- 
matischen Einstellung der Phasenschieberein- 
heiten (220) vorgesehen sind, welche derart ar- 
beiten, daR die uber den zweiten Signalpfad ge- 
leitete ungewunschte Signalkomponente die 
Ausgangsklemme im wesentlichen urn 180° pha- 
senverschoben gegenuber der entlang des er- 
sten Signalpfades gefuhrten Signalkomponente 
erreicht. 

8. Anordnung nach Anspruch 7, dadurch gekenn- 
zeichnet, daR Einheiten (228,238,256) zurauto- 
matischen Einstellung der Verstarkereinheiten 
(220) vorgesehen sind, welche derart arbeiten, 
daft die entlang des zweiten Signalpfades gelei- 
tete ungewunschte Signalkomponente die Aus- 
gangsklemme im wesentlichen mit der gleichen 
Amplitude wie die entsprechende entlang des er- 
sten Signalpfades geleitete Signalkomponente 
erreichen. 

9. Anordnung nach Anspruch 8, dadurch gekenn- 
zeichnet, daR die Phasen- und 
Verstarkereinstelleinheiten (228,238,256,258) 
wie folgt aufgebaut sind: 
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- Abtasteinheiten (228,230) zur Probenwert- 
entnahme des Ausgangssignals an der 
Ausgangskiemme (214); 

- eine Filtereinheit (232), welche innerhalb 

der Probenwertentnahme eine unge- 5 
wunschte Signalkomponente auswahlt; 

- einem Detektor (234), welcher das Aus- 
gangssignal der Filtereinheit feststeltt: 

- einem Null-Detektor (260), welcher mitdem 
Ausgang des Detektors verbunden ist; 10 

- zwei Toreinheiten (242,244), welche 
ausgangsseitig an der Phasensteuereinheit 
(220) und der einstellbaren Verstarkerein- 
heit (222) angeschlossen sind; 

- Einheiten (238,248,250), welche der Pegel- 1 5 
wert der der Phasensteuereinheit (220) zu- 
gefuhrten Steuerspannung 'derart veran- 
dern, urn die Phase entsprechend einer In- 
versfunktion des Pegelwertes der festge- 
stellten ungewunschten Komponente ein- 20 
zustellen, wobei die erste Toreinheit (242) 

die betreffende Steuerspannung absperrt, 
sobald der Null-Detektor (260) einen Null- 
Wert anzeigt, 

- eine erste Speichereinheit (256), welche 25 
die abgesperrte Steuerspannung spei- 
chert; 

- Einheiten (238,252,254), welche den Pe- 
gelwert einer der einstellbaren Verstarker- 
einheit (222) zugefuhrten zweiten Steuer- 30 
spannung derart verandert, dafc die Ampli- 
tude als eine Inversf unktion des Pegels der 
festgestellten ungewunschten Komponente 
eingestellt wird, wobei die zweite Toreinheit 
(244) die zweite Steuerspannung absperrt, 35 
sobald der Null-Detektor (260) einen NuII- 
Wert anzeigt, und 

- eine zweite Speichereinheit (258), welche 
die abgeschaltete zweite Steuerspannung 
speichert. 40 

10. Verfahren zur Verringerung der Leistung von un- 
gewunschten harmonischen Komponenten bei 
einem Hochfrequenzleistungssignal, welches 
uber einen Sender zur Aussendung gelangt, ge- 45 
kennzeichnet durch die folgenden Verfahrens- 
schritte 

- Zufuhren des Ausgangssignals eines Lei- 
stungsverstarkers entlang eines ersten Si- 
gnalpfades an eine Ausgangskiemme, wo- so 
bei dieser erste Signalpfad das betreffende 
Signal hindurchleitet, wahrend das oder die 
ungewunschten Signalkomponenten urn 
wenigstens 6 db bedampft werden; 

- selektives Hindurchleiten der ungewunsch- 55 
ten Signalkomponente entlang eines zwei- 
ten Signalpfades von dem Leistungsver- 
starker an die Ausgangskiemme und 



- Steuern der Phase und der Amplitude der 
entlang des zweiten Signalpfades geleite- 
ten ungewunschten Signalkomponente 
derart, daft diese ungewunschte Signal- 
komponente die Ausgangskiemme mit ei- 
ner Phase und Amplitude in Bezug auf die 
Phase und Amplitude der die Ausgangs- 
kiemme uber den ersten Signalpfad zuge- 
leiteten Komponente erreicht, urn auf diese 
Weise die Leistung der ungewunschten Si- 
gnalkomponente an der Ausgangskiemme 
zu verringern. 



Revendications 

1. Un systeme pour r§duire la puissance de toute 
composante ind6sirable pr6sentant une relation 
harmonique dans un signal de puissance radio- 
frequence (RF) & emettre par un 6metteur ; 

caract£ris6 par ; 

un premier chemin pour coupler la sortie 
d'un amplif icateur de puissance (102, 202) & une 
borne de sortie (114, 214), ce premier chemin 
laissant passer le signal pr6cit6 tout en attenuant 
d'au moins 6 dB la composante ind6sirable, ou 
chacune d'elles ; 

un second chemin pourtransmettre s6lec- 
tivement une composante ind^sirable, de Tampli- 
f icateur de puissance (1 02, 202) vers la borne de 
sortie (114, 214); 

ce second chemin comprenant des 
moyens de commande de phase (120, 220) et 
des moyens amplif icateurs (122, 222) que Ton 
peut faire fonctionner d'une mani&re telle que la 
composante inddsirable atteigne la borne de sor- 
tie avec une phase et une amplitude, par rapport 
d la phase et d I'amplitude de la composante 
correspondante atteignant cette borne £ partir du 
premier chemin, qui tendent d r£duire la puissan- 
ce de la composante ind6sirable sur la borne de 
sortie, 

2. Un syst^me selon la revendication 1 , caract6ris6 
en ce que Ton peut faire fonctionner les moyens 
de commande de phase (120, 220) de fagon que 
la composante ind6sirable atteigne la borne de 
sortie (114, 214) en 6tant d6phas6e pratiquement 
de 180° par rapport d la composante correspon- 
dante provenant du premier chemin, et en ce 
qu'on peut faire fonctionner les moyens amplif i- 
cateurs (122, 222) pour faire en sorte que la 
composante ind6sirable atteigne la borne de sor- 
tie avec une amplitude pratiquement 6gale d eel- 
le de la composante correspondante provenant 
du premier chemin. 

3. Un syst&me selon la revendication 1 ou la reven- 
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dication 2, caracterise par un ensemble des se- 
conds chemins, comprenant chacun un filtre 
(118) pour seiectionner Tune differente des 
composantes indesirables liees de fagon harmo- 
nique. 5 

4. Un systeme selon Tune quelconque des revendi- 
cations 1^3, caracterise en ce que le signal a 
emettre est une composante de fondamental, et 

la composante indesirable, ou chacune d'elles, w 
est un harmonique de ce fondamental. 

5. Un syst&me selon Tune quelconque des revendi- 
cations 1^3, caracterise en ce que le signal a 
emettre est une composante harmonique, et les is 
composantes indesirables sont la composante de 
fondamental et un autre harmonique de ce fonda- 
mental. 

6. Un systeme selon I'une quelconque des revendi- 20 
cations 1 £ 5, caracterise en ce que les moyens 

de commande de phase (120, 220) et les moyens 
amplificateurs (122, 222) dans le second chemin 
ou dans chacun d'eux, sont rotables pour per- 
mettre de minimiser la puissance de toute 25 
composante indesirable dans le signal & emettre. 

7. Un systeme selon la revendication 6, caracterise 
par des moyens (222, 238, 256) pour r6gler auto- 
matiquement les moyens de commande de pha- 30 
se (220) de fapon qulls tendent a faire en sorte 

que la composante indesirable dans le second 
chemin atteigne la borne de sortie en etant pra- 
tiquement d6phas6e de 180° par rapport d la 
composante correspondante qui provient du pre- 35 
mier chemin. 



8. 



Un systeme selon la revendication 7, caracterise 
par des moyens (228, 238, 258) pour le rSglage 
automatique des moyens amplificateurs (222) de 40 
fagon qu'ils tendent & faire en sorte que la compo- 
sante indesirable dans le second chemin atteigne 
la borne de sortie avec une amplitude pratique- 
ment 6gale a celle de la composante correspon- 
dante provenant du premier chemin. 45 



9. Un systeme selon la revendication 8, caracterise 
en ce que les moyens de reglage de phase et les 
moyens de reglage d'amplificateur (228, 238, 
256, 258) comprennent : 50 

des moyens d'echantillonnage (228, 230) 
pour echantillonner un signal de sortie provenant 
de la borne de sortie (214) ; 

des moyens de f iltrage (232) pour seieo- 
tionner une composante indesirable dans 55 
I'echantillon pr6cit6 ; 

un detecteur (234) pour detecter le signal 
de sortie des moyens de f iltrage ; 



un detecteur de z6ro (260) connects a la 
sortie du detecteur precite ; 

des moyens k portes (242, 244) pour acti- 
ver alternativement les moyens de commande de 
phase (220) et les moyens amplificateurs r§gla- 
bles (222) ; 

des moyens (238, 248, 250) pour modifier 
le niveau d'une tension de commande qui est ap- 
pliqu§e aux moyens de commande phase (220), 
pour r§gler la phase selon une fonction inverse 
du niveau de la composante indesirable detec- 
t6e; 

les moyens k portes (242) bloquant la ten- 
sion de commande pr6cit6e lorsque le detecteur 
de zero (260) indique un zero ; 

des moyens de memorisation (256) pour 
memoriser la tension de commande bloqu6e ; 

des moyens (238, 252, 254) pour modifier 
le niveau d'une seconde tension de commande 
qui est appliquSe aux moyens amplificateurs r§- 
glables (222), de fa$on a r6gler I'amplitude selon 
une fonction inverse du niveau de la composante 
indesirable detectee ; 

les moyens & portes (244) bloquant cette 
seconde tension de commande lorsque le detec- 
teur de z6ro (260) indique un zero ; et 

des seconds moyens de memorisation 
(258) pour memoriser la seconde tension de 
commande bfoqu£e. 

10. Un proc6d6 pour r6duire la puissance de toute 
composante ind6sirable presentant une relation 
harmonique dans un signal de puissance radio- 
frequence (RF) a emettre par un emetteur ; 

caracterise en ce que 

on couple la sortie d'un amplif icateur de 
puissance & une borne de sortie, par un premier 
chemin, ce premier chemin transmettant ce si- 
gnal tout en attenuant d'au moins 6 dB la compo- 
sante indesirable, ou chacune d'elles ; 

on transmet seiectivement une compo- 
sante indesirable precitee par un second chemin, 
de ramplif icateur de puissance vers la borne de 
sortie ; et 

on commande la phase et ('amplitude de la 
composante indesirable dans le second chemin 
pour faire en sorte que la composante indesirable 
atteigne la borne de sortie avec une phase et une 
amplitude, par rapport £ la phase et d I'amplitude 
de la composante correspondante qui atteint cet- 
te borne a partir du premier chemin, qui tendent 
a reduire la puissance de la composante indesi- 
rable sur la borne de sortie. 
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